
561 WASHINGTON UNIV SEATTLE £JEPT OF PSYCHOLOGY FIG 5/10
THE EFFECTS OF VERTICAL ANI, HORIZONTAL POWER ON INDIVIDUAL MOTI ETCtU)
AUG 76 B H DRAKE • I R MITCHELL N0001’e—76—C—0193

UNCLASSIFIED TR—76—2 Nt.

10E 1

_ _ _  ____ _  

_ 

1

U ~~r n t i r~
_______ 

I 

H 
_______

END
D A T E

____________ FILMED

2—77



.~- . -- r ~~~~

rT 4~
_

-. - - -- .— —  1II

•

DECISION MAKING
RESEARCH

DEPARTMENT OF PSYCHOLOGY
DEPARTMENT OF MANAGEMENT AND ORGANIZATION
“NIVERSITY OF WASHINGTON, SEATrLE, WASHINGTON

!IuIu
~~~ 

~~~~~~~~~~~~~~~~~~~~ --

1 .

!! 

D O G

DISTRIBUTION_STT~TE~~~N T A
Approved far public release;

Distribution Unlimited

.

~ 

~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _



a-~~~~~~ .. _~_..r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — “~~w 
Wa rn  ‘V~

~1

~MII SUSh I ul
i ~~~

DECISION MAKING RESEARCH 
- 

0

DEPARTI~~NT OF PSYCHOLOGY

UNIVERS I TY OF WASHINGTO N i::

SEATTLE , WASHINGTON ~~~~~~~~~~~~~~~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I

THE EFFECTS OF VERTICAL AND HORIZONTA L
POWER ON INDIVIDUAL MOTIVATION

AND SATISFACTION

Bruce H. Drake and Terence R. Mitchell

University of Washington
Seattle, Wash ington

Technical Report 76-2 -
D 0 C

August 1976

Office of Naval Research Contract N00014-76-C-Ol93

(Terence R. Mitchell , Princi pal Investigator)

REPRODUCTION IN WHOLE OR IN PART IS PERMITTED FOR ANY

PURPOSE OF THE UNITED STATES GOVERNMENT

DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED

~~~~~~~~~~~~~ ~~~~~~~~~~~~



— UNCLASSIFIED
SE CUR ITY CLASSIFICATION OF THIS PAGE (W~.in 00(0 E.nl.r.d)

D~~DnDY h I h l i~~IITATIf1U DAt ~~ READ INSTRUCTIONS
~~~~~ ~~n. ~~~~~~v,n~~ri , ~~~i u~~u~ • BEFORE COMPL.ETING FORM

I. REPORT NUMBER . 2. GOVT ACCESSION NO S lENT S CAT AI.OG NUMSER

76)~~~~r~~~~ / 
1 7

~ I~\TITLE (aid SubUtl.) ~~~j  I. • sr nirti ~~~~~~ COVERED

(:
~ ~

1HE EFFECTS OF VERTICAL AND IJQRIZONTAL YOWER ~~ 
Technical

JNDIVIDUAL MOTIVATION AND SATISFACTION S j IIh t &u Iiu
S. PERFORMIN G ORG. REPORT NUMBER

AUTHO~~.~ S. CONTRA CT OR GRANT N SER(.)

~~ ~~Bruce H./Drake IN Terencei7Mltche~T~ /3
a 

~~~~~~~~~~~~~~~

S. PERFORMING ORGANIZATION NAM E AND ADDRESS 10. PROGRAM £LEMEN T PROJECT . TASK

Decision Making Research A REA S BORIC UNIT NUMBERS

Department of -Psychology NI-25 V’

University of Washinc iton, Seattle WA 98195 _________________________

II. CONTROLLING OFFICE NAME AND ADDRESS . ____________

Office of Naval Research Code 452 (/1 AugIN ~~76 \
800 North Quincy Street ~~~~~~~ TI NUMIIER OF PAGES

Arlington, VA 22217 29
4 14. MONITORING AOENCY NAME & ADDRESS(U I from Co,efroUlnj 0111 c.) IL SECURITY CLASS. (of (hi. rspor ()

.•
__
) ~j  / VCLASSIFIED

77f~_ 7~ 
.
~~~~~~. IS.. DECkASSIPICATION/DOWNGRA DING

IS. DISTRIB UTION STATEMENT (of (hi. Ropers)

DISTRIBUTION IS UNLIMITED
Approved fox public release; -

Dzsthbutj o~ Unlimited

17. DISTRIBUTION STATEMENT (of ho .b.tr ct .ntmd in Il.ek 20, U dilimot bairn Ropail)

IS. SUPPLEMENTARY NOTES

IS. KEY WORDS (ConUnv. on r.v.r.. .id. U n.cmay aid l*.(S~ ’ by bi..k nomb. ,)

Vertical Power, Horizontal Power, Individual Influence Weights, Joint
Power Weights, Behav ioral Conm~itment, Ego—Involvement, Individua l
Motivation and Satisfaction, Attitudes, Overall Influence, Subgroup
Influence

20. ABSTRACT (Conunu. on r•v r•• .ld. ii n•c.•o y aid Sd.nUIy by block .rnomb.r)

4 Thi s resea rch examined the effects of both vertical and hori zontal power on
participants in an experimental decision task. Both power variables had a
substantial positi ve impact on individual motivation and satisfacti on.
These results strongly suggest that both power dimensions are important for .
understanding peoples ’ reactions to participation in the decision process.4. —.

~

- j DO ~~~~~ 
1473 Y E0ITI0N OF I NOV SI II OBSOLETE UNCLASSIFIED

I/N 0102 014~ 660 1 I
SECURITY CLAUIFICATION OP TI4IS PAGE (~~

.n D.(. ~~~
I

. 
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  

- - 

9 ~Ii. — _... _ — -~ p—.-- s . .~~~~s.



— —~~~~~
-.-—

The Effects of Vertical and Horizontal Power on

Individual Motivation and Satisfaction

Over the last twenty-five years the studies on participation in decision

making have increased in number and broadened in scope. The early research

suggested that participation in the decision process could increase produc-

tivity (Coch & French, 1948; Vroom, 1960). More recent research has emphasized

such topics as participation in setti ng performance ~~a1s (Latham & Vuki ,

1975), in appraisal of one 1 s performance (Wexley et al., 1972), in organizationa l

change (Beer, 1976) and the ongoing managerial decision process (Vroom &

Yetton, 1973). Reviews of this literature (Lowin , 1968; Vroom, 1964, 1970;

Wood , 1974) all reach similar conclusions: Participati on can have an impor-

tant impact on both employee motivation and satisfaction .

Two central facts clearly emerge from this literature . First, partici-

pation is essentially a process of power redistribution (Scott et al., in
- 

-

, press). The definiti on of participation is that meaningful input in the

decision process is made by people who were previously omitted from these

deliberations. This increased share of the action supposedly results in

greater motivation and commitment to the decision outcomes (Mitchell , 1973).

Thus, the tradeoff made by management if obvious. By relinquishing power,

there is a potential gain in productivity and satisfaction .

The second fact about the participation literature is that it has been

narrow in its focus. Almost without exception the partici pation research

has emphasized vertical linkages. Participation is almost always defined as

the degree to which subordinates have power relative to the power of their

supervisor.

This preoccupation with vertical power only gives us part of the picture .

In most organizati onal settings informati on from one unit or subgroup may be

* 
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combined wi th the recommendations from another subgroup or unit before a

final decision is made. These linkages are essentially horizontal in nature .

They are concerned wi th how power is distributed across groups.

A good example Of these different types 0f linkages occurs in academic

situations all the time. Individual faculty members are concerned not only

with their influence in departmental policy but also wi th the power of their

department relati ve to other departments. Both factors are important in

determining the degree to which decisions about policy and the distri bution

of scarce resources reflect the intere sts of the i ndividual professor.

Some writers have commented on this omission in the literature

(Landsberger, 1961; Salancik & Pfeffer, 1974). But the empi rical research

is still rather slight. Some work has been done on how groups protect their

power domains from other groups (e.g., Dalton , 1959; Strauss , 1964) and on
how coalitions form among groups to gain and maintain power (Cyert & March,

1963; Thompson, 1967). Also , the research by Hinings and his colleagues

(Hinings et al., 1974) discusses participation and infl uence across organi-

zational subunits.

However , to date, there have been no studies which attempt to assess

the effects of different amounts of vertical and hori zontal power on the

decision process. The purpose of the following research was to investigate

this problem in more detail. Vertical and hori zontal power were manipulated

and the effects of the manipulati ons on individual motivation and satisfaction

were assessed. It was our hypothesis that increases In both vertical and

horizontal power would result in increased motivation and satisfaction .
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METHOD

The experiment was run as a simulation of an actual work setting .

Marketing students were asked to rate some sporting goods products in terms
a

of their market potential . Each group was composed of three people, a

leader and two followers who sat at the same table. Al though the ratings

were done individually, the three judgments were weighted according to one

of three power distributi ons and combined to form a group judgment . The

leader always had more power than his members. This group judgment was then

weighted according to one of four power distributions and combined with the

judgment generated by a group of engineering students (fictitious) to give

an overall team decision. Thus , there were six different levels (three for

the leaders and three for the members) of within group influence (vertical

power distribution ) and four levels of between group infl uence (horizontal

power distribution). Each individual was run in only one of the twenty-four

cells. The independent variables were the different amounts of vertical and

horizontal power and the dependent variables were the reactions to these

different power distributions .

Recruitment of Subjects

Undergraduate students were recruited from all sections of an intro-

ductory marketing course and several intermediate courses. In the week

prior to the study, each professor introduced the researcher as a graduate

student who wa-s helping on a marketing project. The researcher took approxi-

mately ten minutes to describe the study and have the students sign up for

the following week.

— ~~~~~~~~~ ~~~ - ~~ — — 
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Students were informed that the study was being conducted by a number of

the marketing and engineering faculty in  conjunction wi th GMA research (an

actual marketing research f i rm that permi tted the use of their name in this

research). The study was described as being designed to explore the feasi-

bility of using student input to improve new product evaluations, Students

were told that this involved evaluating a number of sportings goods products

currently being considered by Northwest firms who were clients of GMA . They

were encouraged to participate because this study might allow them to prac-

tice making actual marketing decisions of a complex nature . Financ ial

incen tives were also offered. The five best teams (as judged by marketing

F faculty) would receive fifty dollars . A letter describing the project (with

GMA letterhead) and scheduling details were handed out in class.

A total of 151 students completed the study. Facilities were arranged

so that up to six groups could participate at one time , with each group

consisting of a leader and two members. Students from the introductory

course were assigned the role of umemberslt and students from the intermediate

courses were “leaders .’ Overall , there were 45 leaders and 106 members.

Two confederates were avail able at each session to fill in for subjects who

were absent, thus the number of leaders and members are not exactly proportional. j
Assignment of Subjects to Experimental Conditions I j

Given the need for a large number of subjects out of a limi ted popula-

tion of marketing students, it was not feasible to completely assign subjects

to conditions on a random basis. However, al l of the subjects that signed

up for a given time peri od were randomly assigned to thei r subgroup. This

procedure avoided the possibili ty of friends choosing to work together. All

sessions wej-e scheduled during a one week period to minimize the chance of

-~ 
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students talking about the study either in or out of class. Also , at the

end of each session, subjects were strongly encouraged to delay discussing

the study until the following week, by which time all groups would have

participated.

Experimental Sessions

As subjects arrived at the conference room where the study was being

conducted, they were told at which of six tables to sit and whether they

were leaders or members. The experimenter had seating charts for each team

and checked names off as subjects arrived. If some subjects did not arrive,

reassignments were made to form complete three-person groups and confederates

were inserted at the last minute to fill in any missing places . Once all

assignments were completed, one updated seating chart was placed in front of

the subjects at each table. We will discuss this chart later in more detail.

The researcher first read the detailed instructions about the task and

the composition of the teams. They were told that the new product ideas were

to be evaluated by six-person teams composed of two three-person subgroups.

One subgroup , composed of engineering students, was to eval uate the products

on a production-cost basis. The other subgroup , composed of the marketing

students, was to evalua te the market potential of the products. The subjects

were told that due to time and room constraints it was not possible to

schedule the engineering and marketing student evaluations at the same place,

but that the two subgroup ratings would be combined later in the day to form

an overall team rating of the products. Thus , the experimental sessions

included only marketing subgroups. In fact, no engineering students took

part in the study; they existed only on paper.

_ _  
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The decision mak ing task was then explained in terms of three examples

of new product ideas. The rating sheet for one of these products is shown

in Figure 1. Six criteria were specified for evaluating each product idea .

Adjacent to each criterion was a brief statement providing initial informa-

tion about the product. Both the criteria and product i nformation were

selected from a larger framework for evaluating products developed by O’Meara

(1961). The subjects were asked to rate the products on each of these cri-

teria by indicating a rating of 1 to 10 points , representing their judgment

of the market or profit potential of the products . Up to 20 additional

points could be assigned to adjust the ratings on the basis of the overall

information provided . After these instructions were given , and two example

rati ngs were reviewed, the subjects were to rate the third example product

shown in Figure 1.

Insert Figure 1 about here

After the ratings were completed the group leader calculated the marketing

subgroup ’s rating by weighting the three individual ratings. Up to this

point the leader and the two subgroup members had compl eted thei r rati ngs on

an individual basis. Using the subgroup summary rating sheet (Figire 2) the

individual ratings for the example product were multiplied by the “indi v idual

influence weights.” The leader then added these weighted ratings to obtain

the subgroup ’s rating of the product. Both the members and leaders received

this sheet during the instruction period .

Insert Figure 2 about here
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FIGURE 1

Example Product Set
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FIGURE 2

Subgroup Summary Rating Sheet
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The first independent variable , corresponding to the vertical power

distribution , resulted from these individual weights being varied . Subjects

were told that these weights represented their individual contributions to

the marketing subgroup, this contribution being based on their training or

expertise rather than their ability to persuade others. Since the leader

had more training (in an upper level course) than the other two members (who

were in the introductory course) the leader was always given more influence

than the two members who were assigned equal weights. Subjects were assigned

to one of three vertical or wi thin-group power distributions:

Distributi on 1: Leader = .40

Member one = .30

Member two = .30

Distribution 2: Leader .60

Member one = .20
Member two .20

Distribution 3: Leader = .80

Member one = .10

Member two = .10

Note that these three distrib utions generate six different vertical weights.

For the leaders they are .80, .60, and .40. For the members they are .30,

.20, and .10. Thus vertical power could range from .10 to .80.

After the leaders had calculated their subgroup ’s rating of the example

product, all subjects were to turn to the Team Summary Rating Sheet (Figure 3)

which they were told would be used by GMA to calculate the final team ratings

— 
of the product. A similar weighting procedure was to be used to combine the

two subgroup ratings , however a different explanation was given to justify

- - 
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the difference in the power distribution between marketing and engineering

subgroups. The differences in these weights were explained on the basis of

product characteristics.

Each of the client firms was asked to indicate the relative

amount of influence they gave to marketing and engineering

information in the initial evaluation of new product ideas.

In genera l, these fi rms believed , on the basis of the

materials and processes involved , that the engineering groups

should be given more/less influence .

Whether reference was made to “more ” or to “ less ” influence for the engineering

subgroup depended on the particular horizontal power distribution being

imp lemented in that session .

Hori zontal power , the second independent variable , resulted from this

manipulati on of the subgroup power distribution . Each marketing subgroup

was assigned to one of four conditions of horizontal or between-group power:

Distribution 1: Marketing subgroup = .80

Engineering subgroup = .20

Distribution 2: Marketing subgroup — .60

E n g i n ~~r ing  subgroup = .40

Distribution 3: Marketing subgroup = .40

Engineering subgroup = .60

Distribution 4: Marketing subgroup = .20

Engineering subgroup = .80

Insert Figure 3 about here
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FIGURE 3

Team Suninary Rating Sheet
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After the use of the Team Summary Sheet was explained , the subjects

were instructed to look back at their team seating chart (Figure 4) to see

how their contribution to the team’s decision was determined . This chart

was used to again clearly represent to the subject his or her vertical and

horizontal power. They were told that approximately 60 teams were being

formed to rate the products and that the -five best teams would each receive

fifty dollars . The quality of the team ratings were to be judged by comparing

them to criterion ratings established by the marketing and engineering

faculty and the GMA staff.

Insert Figure 4 about here

Since there were supposedly six members on each team, the amount that a

g i ven i ndi vidual could earn , if on a winning team, was determined by multi-

plying the fifty dollars by the product of his individ ual and subgroup weights .

In other wo rds , the amount of money that could be earned was directly

proportional to the subject’s overall power. Monetary incentives were used

to encourage students to participate in the study, to highlight the impor-

tance of making quality decisions , and to reinforce the significance of the

di fferent power distributions.

After being given an opportunity to ask questions about the rating of
— the examp le set, the groups began the actual experiment , Ni ne new products

were used. Talking was discouraged so that the impact of each subject on

the group ’s decis ion would in fac t be determined by thei r indi v i dual we ights

rather than their persuasive ability in the group . 
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FIGURE 4 : 
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Team Seati ng Chart
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Measures of Dependent Variables

After the groups finished rating the nine products , each subjec t was

given a questionnaire to complete. This questionnaire contained all the

measures of the dependent variables which were (1) a manipulation check ,

(2) measures of motivation to work on the task, and (3) the subject’s atti-

tudes about several aspects of the experiment. The manipulation check

consisted of asking each subject, “If your team w ins , how much money will

you personally receive?” The subject responded by filling in a blank. This

measure reflects an objective assessment of the vertical and hori zontal

weights , since potential earnings were calculated di rectly from these weights .

One measure of motivation was defined as the subjects ’ will ingness to

commit themselves to participate in additional decision making tasks . They

were asked) “Would you be w i ll ing to volunteer to ra te additi onal product

ideas, again assuming that dollar prizes would be awarded to the best teams?”

Subjects who answered “yes” to the first question wer e asked to indicate how

many hours they would be willing to spend and secondly how many product sets

they would be willing to rate.

A second motivati onal question concerned the subjects’ involvement in

the task. They we re aske d, “How important to you personally was it that you
do well on the product rating dec i sions in rela tion to the cr iter ion standards
set by the faculty and the GMA staff?” A seven-point scale ranging from Not

Very Important to Very Important was used . We call this measure Ego-Involvement.

The atti tudinal variables concerned the individ uals ’ perception of their

influence on the team ’ s decision and their satisfaction wi th this amount of

- - influence . Seven-point scales were again used and the subjects responsed to

- H the following six questions:

r~~~~~~~ L_
- - ..-— , •-•.p___
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1. How much influence do you feel you personally had within your marketing

subgroup?

2. How much influence do you feel your marketi ng subgroup has in the

combined marketing-engineering team?

3. Overal l , how much infl uence do you feel you personally have on your

combined marketing-engineering team ’s f inal product rating?

4. How satisfied are you wi th your personal influence wi thin your marketing

subgroup?

5. How sa tisf ied are you with your marke ting subg roup 1 s infl uence within

your combined marketing-engineering team?

6. How satisfied are you with your overall influence in your combined

marketing-engineering team?

Sumary of Overall Des ign

The three wi thin-group distributions and four between-group distribution s

• of power produce a 6 x 4 design with each subject reacting to one of twenty-

four joint combinati ons of vertical and horizontal power. These joint

combi nations are labele d as cond iti ons 1 through 24 i n Figure 5. The values

wi thin the cells represent the joint wei ght for each participant and the

number of subjects in each cell.

Insert Figure 5 about here

These particular we ights were chosen so that there wou ld be sever al

comb i nati ons where the product of the two we ights would yield equal joint
- 

- weights . For example , the joint weight of l eaders in condition 2 and condi-
- 

- 

t ion 5 are equivalent. Likewi se, equal joint weights for leaders are found

_ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _  ~~~~~~~~~~~~~~~~~~ -~ - - - -- ___
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FIGURE 5

Joint Powe r Weights and Number of Subjects -in each Experimental Condition

HORIZONTAL POWER

(Marketing Subgroup Infl uence Weights)

.80 .60 .40 .20

VERTICAL POWER (
~~

) (2) (3) (4)

(Individual .64 JW .48 3W .32 3W .16 JW

Influence We ights) 4 L 4 L 5 L 5 L

(5) (6) (7) 18)

.48 3W .36 3W .24 3W .12 3W

3L 41 21 31

(9) (10) (11) 112)

.32 3W .24 3W .16 3W .08 JW.90
6L 31 31 3L

(13) (14) (15) (16)

.24 3W .18 JW .12 3W .06 JW

8M 7M 8M 9M

(17) (18) (19) (20)

.16 3W .12 3W .08 3W .04 3W

9M 8M 9M 8M
- 

(21) (22) (23) (24)

.08 3W .06 3W .04 JW .02 3W

l O M  1 O M  l 2 M  8 M

NOTE : 3W represents the joint power weight , L represents the number of
leaders , and M represents the number of members . 
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H in condi tions 3 and 9, conditions 7 and 10 and conditions 4 and 11. For

members , equivalent joint power weights are located in four other pairs of

conditions.

The design allows us to test the following questions :

1. What are the separate effects of vertical and horizontal power on

- 
- motivat ion and attitudes?

2. What is the combined effect (i.e., the joint power weight) on motivation

and attitudes?
- .  3. Given equal joint power we ights , but unequal ver tical and hor izontal

weights , which power dimension is more important for motivation and

attitudes?

RESULTS

Following a discussion of the manipulation check , our second sec tion
will turn to the main effects of differences in vertical and horizontal

power. The third section will discuss the effects of differences in joint
— 

— 
power weights and the last section reviews the data when the joint power

we ights are equivalent .

Manipulation Check

Responses to the question provided on the questionnaire as a manipula-

tion check indicated that the experimental manipulations were successful .

The question asked how much money subjects expected to receive if their team

won. As can be seen in Table 1 , the effects of the vertical and hori zontal

power distributions on expected earnings were significant. For both tests

the F values were significant at p < .001. The interaction terms were also

-5--— — 
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s igni f i cant, as would be expected since potential earnings were calculated

directly from the product of the two power weights. 
. 

-

Insert Table 1 about here

The close correspondence between subjects ’ reports of expec ted earn ings

and the actua l amounts that could be won (as a result of the manip ulation of

the power weights) is shown in Figure 6. The actual amounts that could be

won are shown by points along the solid line . The means for expected

earnings in each condition are indicated by small triang les. Tr iang les

located on the solid lines indicate that expected earnings were identica l

to the actual potential earnings . For members , the few cases where expected
earn ings varied somewha t from the ac tual potential earn ings occurred mainly
where the actual earnings were fairly low. For leaders, only 3 of the 44

subjects reported expected earnings which deviated from actual conditions.

It appears as i f the manip ulati on was successful .

Insert Figure 6 about here

One further point should be mentioned before we turn to the rest of the

resul ts. Given the design of the experiment there were two ways in which

the data could have been analyzed . One strategy would be to do all the

analyses separately -for leaders and members. This process would involve two

3 x 4 designs wi th the levels of horizontal power being the same but wi th

different levels of vertical power (.80, .60, and .40 for leaders and .30,

.20, and .10 for members). A second strategy is the one described above

where all six level s of vertical power are used to produce a 5 x 4 design .

- --  
- 
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FIGURE 6

Comparison of Actual Earnings and Percei ved Earnings as a Manipulati on Check

HPW=

$30 ~~~~~~~~~~~~~~

$24 HPW=
Cl) .60
.
~~-J
_J
0

— $18 —Cl)

HPW=

$l2 _ 

A

.80 .60 .40 .30 .20 .10

VERTICAL POWER WEIGHTS

NOTE: Actual potential earnings are shown as points al ong the solid line
and perceived earnings are shown with triangles. The solid lines
connect the means for earnings given the Horizontal Power Weights
(HPW) of .80, .60, .40, and .20. Dotted lines link actual and
perceived earnings in conditions where they diverge .
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- TABLE 1

Two-way Analysis of Variance of the Effectiveness

of the Manipulat ions of Vert ical and
Horizontal Power in Terms of Expected Earnings

Source df ms F % Var .

Vertical power (A) 5 844.70 205.66* 54.64

Horizontal power (B) 3 549.24 133.73* 21.26

A x B 15 66.05 16.08* 12.08

Error 122 4.11

*p < .0Ol
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We analyzed the data both ways and have chosen to report the data from

the 6 x 4 design for three reasons. First, it is simpler to discuss the

results . The 6 x 4 design produces half the amount of data that would need —

to be reported for two 3 x 4 designs. Second, there were no substantive

differences in the findi ngs. In almost every case where an effect is si gni-

ficant in the 6 x 4 design it is also signifi cant in the corresponding 3 x 4

designs. Third , and finally, from a theoretica l point of view , vertical

power in fact refers to the way in which the total amount of power is

distributed within the group. Thus , from our perspective the 6 x 4 design

makes more sense .

Effects of Increases in Vertical and Horizontal Power

Motivation—-Motivation , the fi rst dependent var iable , was measured wit h

two questions concerning the subjects’ willingness to commit themselves to

partici pate in additi onal decision making tasks and a question on the per-

ceived importance of doing well on the task (Ego-Involvement). In the two

primary measures, subjects indicated how many additiona l product sets they

would be willing to rate and how much additiona l time they would be willing

to spend. These measures reflect a behavioral commitment to the task.

Responses to these two measures were highly correla ted , r = .79.

Partial support was obtained for the hypotheses that subjects would be

more committed to participating as their vertical and hori zontal power

increased (see Table 2). Both power dimensions were unrelated to the product

set commitment measure. However, vertical power was marginall y related to

commitment in terms of additional time, F(5 ,127) = 2.08, p < .01 as was

hori zontal power, F(3,l27) = 2.51, p < .06. As vertical power increased

_____ 
- —~~.— -~~~~ — ‘ 
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from .10 up to .80, time commitment increased from approximately 1.50 hours

up to 2.73 hours. As horizontal power increased from .40 up to ,80 time

commitment increased from 1.31 to 2.08 hours . In general , as ver tical and
horizontal power increased , the subjects were more willing to commit them-

selves to further work on the task.

Insert Tab le 2 about here

Interpretation of the results for horizontal power was complicated by

the presence of curvilinear relationships in the responses to the time

comm itment measure. In a one-way analysis of variance, the quadratic term

was s ignificant for time commitment , F(l ,l47) = 4.90, p < .03. The means

for this measure were 2.08, 1.92 , 1.31 and 2.19 for the .80, .60, .40 and

.20 power weights. As the groups ’ power decreased from a weight of .80 and

.60 to .40, the was a correspond ing decrease in the measure of commitment.
However , at the lowest level of hori zontal power, a weight of .20, commit-

ment was relatively high.

The predicti on of a positi ve effect on ego-involvement was not supported

in terms of the vertical power distributi on . Partial support was provided ,

however , in the effect of the hori zontal power di stribution on par ti c ipants

involveme nt, F(3,l26) = 3.04, p < .03. In a one-way analysis of variance ,

horizontal power also had a significant curvilinear effect on ego-involvement ,

F(l ,l47) = 4 .65, p < .03. The curvilinear effect can be seen in the means

which , on a seven-point scale , were 5,10, 4.58, 4.00, and 4.58 for the .80,

.60, .40 and .20 hori zontal power conditions. As in the case of effects on

behavioral commitment , as the groups ’ power decrease d from .80 to .40, there

was a corresponding decrease in ego-involvement , but at the l owest group 

-
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TABLE 2

Two-way Ana lysis of Variance of Effects of Power Distribution on

Behavioral Commitment and Ego-Involvement

Source df ms F % Var.

Time Commitment

Vertica l Power (A) 5 4.15 2.08* 3 3 3

Hori zonta l Power (B) 3 4.99 2.5 1* 2.78
A x B 15 1.99 1.00 .00

Error 127 1.99

Product Set Commi tment

Vertical Power (A) 5 4.35 1.21 .69

Horizonta l Power (8) 3 6.06 1.69 1.34

A x B 15 3.17 .88 .00
-

• 
Error 127 3.59

Ego-Involvement

Verti cal Power (A) 5 2 .58 1.10 .31
- 

- Hori zonta l Power (B) 3 7.10 3.04 ** 3.71

— A x B 15 3.46 1.48 4.36
Error 126 2.34

* 2 < .10

**p < ~~Q5
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weight (.20) involvement was slightly higher. In general , however , greater

i nvolvement was reported by people in the groups with high horizontal power.

In summary, where significant results occurred they suggest that increases 
- -

in both vertica l and horizontal power increased moti vation in terms of time

comitment and that increases in horizontal power increased ego-involvement.

The signifi cant interactions suggested that for some reason the l owest hori-

zontal power condition (with a weight of .20) also caused high levels of

motivation . We will discuss this point more fully at the end of the paper.

Atti tudes--There were two sets of atti tude measures: perceived influence

and sati sfaction with one ’s i nfluence. Both sets of measures assesse d

influence and satisfaction with (1) one ’s power in the subgroup, (2) the

subgroup ’s powe r in the team and (3) one ’s overall power. We suspected that

vertica l power should be related to one ’s feelings of influence and sati s-

faction with thei r power within the subgroup while hori zontal power should

be rela ted to one ’s feel ings of influence and sa ti sfac tion with the subg roup ’s

power. Both power dimens i ons should be rela ted to the fee li ngs of i nfl uence

and satisfacti on with one ’s overall power.

Table 3 shows that the amount of vertical power did have a significan t

effect on the measure of perceived individual infl uence as predicted ,

F(5,127) = 10.4, p < .001 . The effect of the horizontal power distribution 
4

on subjects ’ reports of their subgroup ’s infl uence was also significant ,

F(3,l27) = 28.64, p < .001 . In both cases , as vertical or horizontal power

i ncrease d , subjects reported increases In their personal or subgroup influence .

As vertical power increased from . ~0 to .80 perceived individual influence

increased from 2.70 to 4.73. As horizontal power increased from .20 to .80

perceived subgroup infl uence increased from 2.53 to 5,03. There was no

_ _ _  
555-5.5
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trace of the quadratic effects found for the moti vati on measures. In terms

of individuals ’ perceptions of their own overall influence on the team ’s

dec is ions , vert ical power had a s ignificant effect F(5,127) = 11.7 3, p < .001 ,

as did hori zontal power, F(3,l27) = 6,71 , p < .001 . Again , increases in

power produced increases in perceived overal l infl uence .

Insert Table 3 about here

These data tended to confi rm most of our expectations. We would predict

that since vertical power relates to wi thin-group power it should have a

main effect on one ’s perceived influence wi thin their subgroup . This pre-

di ction was conf i rmed. On the otner nand , s ince hor i zon tal power rela tes to

across group power it should have an effect on one ’s perceived infl uence of

the subgroup. Thi s predi ction was also confirmed. Finally, both vertical

and horizontal power should have an effect on one ’s perce i ved overa l l

influence . These analyses were significant in the predicted direction .

Support was also found for the hypothesis that satisfaction with influence

would increase wi th increases in the two power variables. It will be recalled
- 

- that there were three measures of satisfaction with one ’s influence that were

similar in structure to the infl uence measures. Responses on these measures

were predicted to be positively related to the vertical and horizontal distri-

butions of power. Ta ble 4 p resen ts these da ta.

Insert Table 4 about here
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TABLE 3

Two-Way Analysis of Variance of the Effects of Vertical and Horizontal

Power on Perceptions of Individual , Subgroup and Overall Infl uence

Source df ms F % Var.

Perceived Individual Influence

Verti cal Power (A) 5 21.18 10.41* 23.21

Horizontal Power (B) 3 .63 .31 .00

A x B 15 2.99 1.47 3.50

Error 127 2.03

4 Perceived Infl uence of Subgroup on Team

Vertical Power (A) 5 1.41 .86 .00

Horizontal Power (B) 3 47.17 28.64* 34 .84

A x  B 15 2.32 1.41 2.59

Error 127 1.65

Perceived Overall I nf luence on Team

Verti cal Power (A) 5 19.79 11.73* 23 ,23

Horizontal Power (B) 3 11.33 6.71* 7.42

A x B 15 2.06 1.22 1.42

Error 127 1.69

*p < .OQ1

- 
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TABLE 4

Two-Way Analysi s of Variance of Satisfaction with

Indi vidual , Subgroup and Overall Influence

Source df ms F ~ Var.

Satisfaction wi th Individual Infl uence in Group

Vertica l Power (A) 5 7.85 3.60** 744

Hori zontal Power (B) 3 7.04 3.23* 3.82

A x B 15 2.82 1.29 2.52
Error 126 2.18

Satisfaction wi th Subgroup ’s Influence on Team

Vertical Power (A) 5 1.41 .87 .00

Horizontal Power (B) 3 43.52 26.82*** 34.23

A x B 15 1.49 .92 .00

Error 126 1.62

Sa ti sfac tion w ith Overall Influence on Team

Vertical Power (A) 5 4.42 2.57* 4.01

Horizontal Power (B) 3 21.52 l2.53*** 17.65

A x B 15 1.84 1.07 .54

Error 126 1.72

-
: *p < .05

< .01

***p < .001
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A sign ifi cant relationship was found for the effect of vertical power

on the measure of satisfaction wi th individual infl uence wi thin one ’s sub.-

group , F(5,l26) = 3,60, p < .005, This result was as predicted . As parti-

cipants ’ within-group weight increased , so did their satisfaction with their

influence in the subgroup. On a scale from one to seven , with seven indicating

very high satisfaction wi th influence , the mean in the .10 vertica l power

condition was 3.45 and in the .80 power condition it was 4.53, One can see

from Table 4 that horizontal power also had a signifi cant effect on one ’s

satisfaction with their infl uence wi thin the subgroup . Theoretically, this

finding makes little sense. As the horizontal weight increased so did the

subjects ’ satisfaction wi th their wi thin group infl uence.

In the case of the satisfac tion with the subg roup ’s influence , there

was a s i gni f icant effect of horizontal power as expected , Ff3 ,126) = 26.82,

p < .001. Satisfaction wi th the subgroup ’s infl uence increased from a mean

of 2.56 in the lowest horizontal power condition to 4.97 in the highest power

conditi on. Thus , as the power of their marketing subgroup increased , the

subjects felt more satisfied with their subgroup ’s power.

When the two power dimensions were related to satisfaction with overall

infl uence , both hori zontal power and verti cal power were found to have a

sign ifi cant effect. Overall infl uence was measured in terms of subjects ’

perceptions of their overall impact on the final decisions of their combined

marketing—engineering team. As horizontal power increased , satisfaction with

overall influence also increased . The mean sati sfac tion i ncrease d from 3.06

(power = .20) to 4.77 (power = .80). As verti cal power increased so did

satisfaction. The means for the six conditions were 3,28, 3.53, 3.72, 4.06,

4.50 and 4.47. 
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In sumary, the attitudinal data suggest strongly tha t hori zonta l power

had an effect on one ’ s perception of infl uence and satisfaction wi th the

i nfl uence of one ’ s subgroup . The more power the subgroup had the higher the

perceived influence and satisfaction with the subgroup ’ s infl uence . This

effect also occurred for overa l l influence . High hor i zontal power resu lted

in higher percei ved overall influence and satisfaction with that influence

than low hori zontal power. These results are as predicted.

The effects of vertical power differences were similar. High vertical

power resulted in higher perceptions of individual and overall influence .

The greater the ver ti cal power the greater the feel ings of influence and

sat isfac tion with infl uence w i thin the subgroup and overa l l. These f indi ngs

were also as predi cted.

Effects of Increases in Joint Power Wei ghts

The effect of one ’ s overal l power was analyzed in terms of the joint

power weight which was defined as the product of the vertica l and horizontal

power weights. It was predicted that as jo int power increased , subjects

woul d respond more pos iti vely on eac h of the dependent variables . That i s ,

they would be more committed to the task, more ego-involved , perceive they

have more overall influence and be more sa ti sfied with thei r overall

influence.

A one-way analysis of the effects of the joint power weights on these

dependent var iab les prov ides partial support for the hypotheses (see Table 5).

For these analyses there were only 12 different weights since in some cases

the leader and member joint weights were the same. The joint power weights

did not have a significant effect on either behav iora l measure of 
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motivation. Both time commi tment and product set commitment were not signi-

ficant. Effects on the other measure of motivati on, ego-involvement , also

were not significant.

Insert Table 5 about here

The atti tudinal measures provide strong support for the hypotheses .

Both perceptions of overall infl uence and satisfacti on wi th overall influence

were significantly higher when the joint power weight was high rather than

low. For example, as shown in Table 6, the subjects perceived overall

infl uence ranged from 2.13 (when the joint weight was .02) up to 5.00 (when

the joint weight was .64) . Subjects ’ satisfaction wi th their overall

influence also increased wi th increases in joint power.

Insert Table 6 about here

In summary, the joint power weight did not have an impact on the

motivational measures. On the other hand , both of the attitudinal measures

showed s ignif icant  increases with increases in joint power.

Reactions to Equivalent Joint Power Weights

The conditi ons wi th equal joint power weights are shown in Table 7.

The first condition listed in each pair invol ved higher vertical power

relati ve to the second condition and the second condition always invol ved

higher hori zontal power. (For example, leaders in both condition 2 and

condition 5 had equal joint weights of .48. Condition 2 involved higher

verti cal power, but l ower horizontal power than condition 5.) There were

four equivalent  pa irs for members and four equivalent pairs for leaders.
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TABLE 5

One-Way Analysis of Variance of Effects of Joint Power —

on Motivation and Attitudes

Source df 
- 

ms F % Var.

Time Com-itment

Joint Power 11 2.66 1.27 1.91

Error 139 2.10

Product Set Commi tment

Joint Power 11 1.67 .44 .00

Error 139 3.80

Personal Importance of Doing Well on Product Ratings

Joint Power 11 2.65 1.04 .30

Error 139 2.55

Percepti on of Overall Influence

Joint Power 1) 12.10 6.60* 28.97

Error 139 1.83

Satisfaction with Overall Infl uence on Team

Joint Power 11 7.63 4.20* 18.99

Error 138 1.82

*p < .OOl
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Insert Tab le 7 about here

It was predicted that, when eac h pair of equi valen t cond iti ons was

compared, subjects ’ responses on the measure s of the dependent var iab les

would be more posit ive in the conditi ons with higher vertical power. This

prediction was based partly on intuiti on and partly on previous research.

We fel t that if overall power was equal that people would probably prefer to

wor k in a setting where they coul d personally exerc i se that power than in a

setting where thei r group had power vis-a-vis some other group . Some recent

research by Ronan (1974) has also suggested that where payoffs are equal

peop le w i ll prefe r a setting where they bel ieve they can exerc i se the i r

personal influence.

Since we were dealing with joint power, the five corresponding measures

of the dependent variables were time commitment, product set commi tment,

ego— involvement , perceived overall infl uence and satisfaction with overall

influence. Gi ven five measures and four matched conditions , the predictions

of nore positi ve responses to higher vertical power could be tested in

twenty comparisons for members and for leaders (see Table 8).

Insert Tab le 8 about here

Several significant differences were found when responses in the

equivalent joint power conditions were compared. Significant differences

were found in four of the twenty compar i sons for members ( in eac h case

p < .05). Two of the differences for leaders were significant (p < .05)

and a thi rd di fference approac hed signi f icance (p < .10). Overall , more

significant differences resulted than would be expected by chance. Therefore,
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TABLE 7

Condi tions Result ing in Equal Joint Weights

Leaders

Vertica l Horizontal Joint
Condition Power Power Power

Weight Weight Weight

2 .80 .60 .48
5 .60 .80 .48

3 .80 .40 .32
9 .40 .80 .32 —

7 .60 .40 .24
10 .40 .60 .24
4 .80 .20 .16

11 .40 .40 .16

Members

Vertical Hori zontal Joint
Condition Power Power Power

Weight Weight Weight

15 .30 .40 .12
18 .20 .60 .12

19 .20 .40 .08
21 .10 .80 .08

16 .30 .20 .06
22 .10 .60 .06
20 .20 .20 .04
23 .10 .40 .04
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additiona l analyses were carried out to discover which power dimension

seemed to have the greatest impact.

The hypothesis of a more positive response in the condition of higher

vertical power was supported on two of the compar i sons for members and in

one comparison for leaders. As shown in Table 8, a significantly higher

response was found for members in terms of time commitment, t(l7) = 3.11 ,

p < .01, and ego-invol vement , t(l8) 2.92, p < .01 , and for leaders on

product set commitment, t(5) = 3.78, p < .02. In these three tests the more

positi ve responses occurred in the conditi ons in which the subjects ’ vertical

power was higher. Note also , that these measures are all moti vational measures .

A di fferent response pattern was found when measures of attitudes were

involved . Perceived overall infl uence was significantly higher in one

condition for members, t(l7) = 1.80, p < .05 and in one condition for l eaders,

t(6) = 2.71, p < .05. Satisfaction with overal l influence was significantly

higher in one condition for members , t(l6) = 2.21 , p < .05, and approached

signifi cance in one conditi on for leaders , t(5) = 2.07 , p < .10. In three of

the four comparisons , the more positi ve responses on the satisfaction mea-

sure s we re found in the conditi on with higher horizonta l power. These

reactions are just the opposite of what was hypothesized.

In summary, when joint power weights were equi valent, the subjects ’

responses to the dependent variables were generally equi valent , but more

s ignifi cant di fferences occurred than would be expected by chance . As

predicted , higher vertical power was associated wi th more positive reactions

in terms of behavioral commitment and ego-involvement. Contrary to our

predictions, more positi ve responses to perceived overall influence and

satisfaction with overall Influence were found in the conditions with higher

_________________________
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hori zontal power. Thus , vertical powe r seems to have a greate r impact on

motivation while hori zontal power had a more substantial impact on atti tudes .

DISCUSSION

The primary purpose of this research was to investigate the effects of

different types of powe r on an individual ’ s motivation and atti tudes about

the task. In this last secti on we plan to (1) review and summarize the

results , (2) analyze more fully some of the anomolous findings , and

(3) discuss some implications of the results for theory and practice .

Review of Results

One fi rst question that one mig ht ask is whether people are in fact

sensitive to the total amount of powe r they have in  a dec s ion  mak ing

situation. Our analyses on the effects of the joint power weight addresses

this issue directly. As can be seen in Table 9, the j oint power weight

clearly had an effect on subjects ’ atti tudes. Both perceived overall

influence and satisfaction wi th overall influence were in the predicted

directi on . The joint power weights did not have an effect on the motivational

measures. Thus , people seem to be sensitive to these overall differences

in power but the effect is on attitudes rather than motivation .

Insert Table 9 about here

A second question has to do wi th what happens when this overall power

is broken down into its component parts . The issue here is the effects of

vertica l and hori zontal power on motivation and attitudes . Table 10 presents

a suma ry of the findings. 
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TABLE 9

Summary of Reac tions to Jo int Power We ights

Dependent Var i ab le

Time Commi tment -

Motivation Product Set Commi tment -

Ego-Involvement -

Perceived Overall Infl uence F = 6.60*
Attitudes

Satisfaction with Overall Infl uence F = 4.20*

*p < O Q l
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Insert Tabl e 10 about here

The obvious conclusion is that both horizontal power and vertical power

have a substantial impact on the dependent variables. Eleven out of fourteen

of the tests were significant , five for vertical power and six for hori zontal

power. These results strongly suggest that both power dimensions are impor-

tant for understanding peoples ’ reactions to participation in the decision

process.

A third question has to do wi th the relative importance of horizonta l

and vertical power when the overall power is equal. Do people prefer to be

a big fish in a small pond or a small fish in a big pond. Table 11 sumarizes

these data .

Insert Table 11 about here

These results seem to suggest that where overall power is equal vertical

p~ ier has a greater impact on motivation than hori zontal power. Three of the

four cases where differences occurred support this contention. On the other

hand , the horizontal weight seemed to have a greater impact on attitudes

than the verti cal weight. All three occasions wh~re the hori zontal weight

was more important fall in the attitude category . These data seem to support

our earlier hypotheses: Vertical power , when it has an effect , seems to be

important for motivati on ; hori zontal power , when it has an effect seems to

be important for attitudes.
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• TABLE 10

Summary of Reactions to Di fferences in Power

Independent Dependent
Var iable Var iab le

Vertical Time Commitment F = 2.08*
Power

Motivation Product Set Commi tment -

Ego-Involvemen t -

Perceived Infl uence in F = lO.4l****
Subgroup

Attitudes Perceived Overal l Influence F = ll.73****

Satisfaction wi th F = 3.60***

Infl uence in Subgroup

Satisfaction wi th F = 2.57**

Overall Influence

Hori zontal Time Commitment F = 2.51*
Power

Motivation Product Set Commi tment -

Ego-Involvement F = 3.04**

Percei ved Infl uence F = 28.64****
of Subgroup

Attitudes Percei ved Overall Infl uence F = 6.7l****

Satisfaction wi th Group F = 26.82****
Infl uence

Satisfaction with F = 12.53****
Overall Influence

*p < .10 ***p < .01

**p < .05 ~~~~ < .001
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TABLE 11

Reactions to Vertical dnd Horizonta l Power when
the J o i nt  Power Wei ghts Were Equivalent

Independent Dependent
Variable Variable Leaders Members

Verti ca l Time Commitment - *

Moti vation Product Comi tment * -

Important 
Ego-Involvement - *

Perceived Overall * -

Influence
Attitudes

Satisfa ction with - -

Overa l l  In f l uence
- - - - - — . _ . 

—

Horizon ta l Time Commitment - -Power
More Moti vation Product Commitment — -Important

Ego-Involvement - -

Perceived Overall - *

Influence
Attitudes

Satisfacti on wi th * *
Overall Influence

A * represents a situation where one of the comparisons of two
conditions with equal power weig hts showed significant diffe rences .
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Analysis of Anomolous Findings

The only confus ing finding concerns the quadratic effects reported in

the early parts of the results section . You will recall that on a number

of variab les peop les ’ motivation or involvement were high in the .80 hori-

zontal power condition , decreased in the .60 and .40 conditi ons and then

increased again in the .20 conditi on. For some reason , peop le responded

favorably to this low horizontal power conditi on.

Our post hoc explanati ons of these findings are purely speculati ve. It

occurred to us that in this condition the potential rewards if this team won

the $50 pri ze were low for both leaders (i.e., from $8 to $4) and members

(i.e., from $3 to $1). A cogniti ve dissonance interpretation would suggest

that people might be thinking the following: “Why am I doing this task?

There ’ s no money in it for me. It must be that I find the task interesting

and stimulating. ” A similar type of prediction might be made based on the

recent work of Deci and others (Deci , 1975) suggest ing that in  some cases

people will work harder and be more sa ti sfied when extrins ic rewards such as

money are less sal ient outcomes of the work setting than intrins ic rewards

of doing the task. In any case these resul ts were intriguing and sugges t

some areas for further researc h.

Implications for Theory and Prac ti ce

We ’ve already mentioned the point that hori zontal power is frequently

omitted from most theories of power relationships in organizati ons and from

the discussions about participation in decision making. We won ’t belabor the

point. It is sufficient to say that horizontal power should probably be

included in suc h theor ies in the future i f we wi sh to unders tand the

effects of power and participation on individual behavior.
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The major implication for practice revolves around the topic of

“part ic ip ati ve democracy” and how it is typically applied . It is our

impression that the major emphasis in these movements is to equalize power

within a subgroup; to give more power to subordinates relative to their

supervisors. What our results suggest is that it may be equally important

to analyze the power distribution across groups. Where inappropriate power

seems to reside in a few departments or units it may be just as crucial to

redistri bute power at this level than at the subgroup level. In this manner

both horizontal and vertica l power can be distributed in a manner that may

make sense from a technical or efficiency point of view and also produce

positive attitudes and increased moti vation in the work force.
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